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(54) LIGHT EMITTING DIODE AND LED DISPLAY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a light emitting 
diode of higher luminance wherein light emitting 
efficiency lowers little in a long time of use by providing 
an LED chip wherein a nitride compound semiconductor 
is provided to one side of a light transmitting board and 
providing a reflecting member to the other side. 
SOLUTION: An LED chip 203 is subjected to die bond on 
an electrode provided inside a ceramic package by using 
a die bond member 207, and is electrically connected 
thereto. In the LED chip 203 to be used, a nitride 
compound semiconductor which can emit blue light is 
formed in one side of an SiC board. A reflecting member 
201 is provided not to directly cast light emitted from a 
semiconductor light emitting layer to die bond resin 207 
and to reflect it to a light emission observation surface 
effectively. Especially, a reflection member wherein a 
dielectric material is used can reflect light emitting 
wavelength from a light emitting layer of a nitride 
compound semiconductor effectively and it is further 
desirable since it can be formed readily. 
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CLAIMS 



[Claim 1] It is the light emitting diode characterized by to have been the light emitting diode 
which has a color conversion member containing the fluorescent material which absorbs a part 
of luminescence [ at least ] from the LED chip fixed by die weld junction material on the 
substrate, and this LED chip, carries out wavelength conversion and emits light, and for said LED 
chip to prepare a reflective member in the field side of another side of said translucency base 
while having the nitride system compound semiconductor in one field side on a translucency 
base. 

[Claim 2] Light emitting diode according to claim 1 said whose die weld junction material is at 
least one sort chosen from an epoxy resin and silicone resin. 

[Claim 3] Said color conversion member is light emitting diode according to claim 1 which the 
fluorescent material contains in the base material. 

[Claim 4] Light emitting diode according to claim 3 said whose base material is at least one sort 
chosen from an elastomer or gel silicone resin, an amorphous fluororesin, and polyimide resin. 
[Claim 5] The LED display equipment which has the drive circuit which connected electrically 
light emitting diode according to claim 1 to the LED drop arranged in the shape of a matrix, and 
this LED drop. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The invention in this application relates to the light emitting diode used 
for the back light of a display, an illumination type actuation switch, an LED drop, etc., especially 



uses a fluorescent material, and relates to the light emitting diode which can emit light in a long 

period of time and high brightness. 

[0002] 

[Description of the Prior Art] A light emitting device (henceforth an LED chip) carries out 
luminescence of a small and efficient vivid color. Moreover, since it is a semiconductor device, 
there is no ball piece. An initial drive property is excellent and it has the description that it is 
strong to the repeat of vibration or ON/OFF lighting. Therefore, it is used as various indicators 
or the various light sources. However, when only luminescence of a white system etc. was 
obtained although the LED chip had the monochromatic luminescence peak therefore, it could 
not but use two or more kinds of light emitting devices. 

[0003] Then, these people developed the light emitting diode indicated to JP,5-152609,A, JP,7- 
99345.A, etc. as light emitting diode which makes the various luminescent color, such as a white 
system, emit light using the LED chip and fluorescent material which have a monochromatic 
luminescence peak. 

[0004] The energy band gap of a luminous layer arranges these light emitting diodes by die weld 
junction material etc. on the cup in which the comparatively large LED chip was prepared at the 
tip of a leadframe etc. An LED chip is electrically connected to the metal stem and metal post in 
which the LED chip was prepared, respectively. And absorb the light from an LED chip, the 
fluorescent substance which carries out wavelength conversion is made to contain, and it is 
made to have formed as a color conversion member into the resin mold which covers an LED 
chip etc. 

[0005] By this, it can consider as the light emitting diode which carried out wavelength 
conversion of the luminescence from an LED chip with the fluorescent substance. For example, 
it can consider as the light emitting diode with which a white system can emit light with the color 
mixture of the light from the LED chip of a blue system, the light from the fluorescent substance 
which emits light in the yellow system which absorbs the light and has a complementary color 
relation, and **. Such light emitting diodes can use sufficient brightness as the light emitting 
diode which emits light, when a white system is used as light emitting diode which emits light. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the light emitting diode with which it can be 
reliable with light emitting diode and it can emit light in a long period of time and high brightness 
more is called for with the breadth of the field of the invention of light emitting diode. Although 
especially the light emitting diode using a fluorescent material is based also on a fluorescent 
material, it is in the inclination for the thing which has the short luminescence wavelength from a 
luminous layer to emit light more efficiently. On the other hand, various synthetic resin is used 
for the mold member and color conversion member which are used for a light emitting diode, or 
die weld junction material from the ease of treating etc. Synthetic resin is in the inclination 
deteriorated and colored, when the luminescence wavelength generally emitted from an LED chip 
becomes short. Especially die weld junction material does not have what does not change if an 
adhesive property is not taken into consideration, either, but now satisfies both weatherability, 
adhesion, etc. enough. Therefore, when the luminescence reinforcement of the light emitting 
diode using a fluorescent material is raised further and long duration use is carried out, it has the 
problem that the luminescence brightness of light emitting diode may fall. The invention in this 
application solves the above-mentioned technical problem, and it aims at decline in 
luminescence **** providing the bottom of high brightness and the operating environment of 
long duration with very little light emitting diode more. 
[0007] 

[Means for Solving the Problem] The LED chip with which the invention in this application was 
fixed by die weld junction material on the substrate, The color conversion member containing the 
fluorescent material which absorbs a part of luminescence [ at least ] from this LED chip, carries 
out wavelength conversion and emits light, It is the light emitting diode which ****, and said LED 
chip can solve an above-mentioned trouble by considering as the light emitting diode which 
prepared the reflective member in the field side of another side of said translucency base while 
having a nitride system compound semiconductor in one field side on a translucency base. 



Moreover, said die weld junction material is at least one sort of light emitting diodes chosen from 
an epoxy resin and silicone resin, and said color conversion member is also the light emitting 
diode which the fluorescent material contains in the base material. Furthermore, said base 
materials are at least one sort of light emitting diodes chosen from an elastomer or gel silicone 
resin, an amorphous fluororesin, and polyimide resin. 

[0008] Moreover, it is the LED display equipment which has the drive circuit which connected 
electrically the light emitting diode of the invention in this application to the LED drop arranged 
in the shape of a matrix, and this LED drop. 
[0009] 

[Function] The invention in this application raises efficiency for light utilization by preparing a 
reflective member in the translucency base of an LED chip, preventing degradation by the light 
of die weld junction material. The light reflex nature of light emitting diode and the adhesive 
property of adhesives are made to carry out functional separation especially. 
[0010] Moreover, by making a color conversion member constitute using a base material with 
more high lightfastness, coloring by the light from an LED chip, the light reflected by the 
fluorescent material etc. can be controlled, and decline in luminescence **** can be prevented. 
[0011] 

[Embodiment of the Invention] An invention-in-this-application person came to accomplish the 
header invention in this application for the loss of power of the light emitting diode under high 
brightness and the operating environment of long duration being in degradation of the color 
conversion member of an LED chip arranged very much in near, or die weld junction material as 
a result of various experiments. 

[0012] In the light emitting diode using a fluorescent material, the usual light emitting diode which 
does not use a fluorescent material differs from the consistency of light extremely. That is, in 
the light emitting diode using a fluorescent material, the light emitted from the LED chip 303 
does not penetrate the color conversion member altogether formed with synthetic resin etc. as 
it was like drawing 3 . The light from the LED chip 303 is reflected by the fluorescent material 
322 prepared in about 303 LED chip etc. Or it is emitted isotropic as a light excited with the 
fluorescent material 322. Furthermore, the light from a light emitting diode penetrates die bond 
resin, and is reflected by the substrate by which the ingredient of a high reflection factor was 
used for the improvement in an optical property. Moreover, it is reflected according to the 
difference of refractive indexes, such as die weld junction material, etc. Therefore, light is 
partially shut up densely by about 303 LED chip, and the optical consistency near the LED chip 
becomes very high. Therefore, the color conversion member and die weld junction material near 
the LED chip 303 pole deteriorate especially, carry out coloring 330 etc., and are considered that 
luminescence **** falls. 

[0013] The invention in this application can be used as light emitting diode with very little loss of 
power under the high brightness and prolonged operating environment by controlling degradation 
of the color conversion member near the LED chip pole, die weld junction material, etc. 
[0014] An example of the concrete light emitting diode of the invention in this application is 
shown in drawing 2 . Drawing 2 is a chip type LED sectional view. It was made to connect 
electrically, while using the die weld junction material 207 and carrying out die bond of the LED 
chip on the electrode prepared in the package of a ceramic. That by which the nitride system 
compound semiconductor with which a blue system can emit light was formed in one side of a 
SiC substrate was used for the LED chip. In addition, Ag is plated on the field of another side of 
a SiC substrate. Moreover, the silicone resin of Ag content was used for the die weld junction 
material 201. Wire bonding of the electrode of the remaining LED chip 203 and the external 
electrode 209 prepared in the package has been carried out by the gold streak. 
[0015] The mold cavity which fell by one step is prepared in the interior at the package 204. Into 
a mold cavity, the translucency polyimide resin which made the fluorescent material contain is 
poured in as a color conversion member 202, and light emitting diode is made to constitute. The 
yttrium aluminum garnet fluorescent substance which activated the cerium was used for the 
fluorescent material. 

[0016] While making light take out from the LED chip 203 by making such an external electrode 



209 of a light emitting diode supply power, a fluorescent material can be excited and light can be 
made to emit by the light from the LED chip 203. Since the blue system light from the LED chip 
203 and the yellow system light from a fluorescent material have a complementary color relation, 
the luminescent color of a white system can be obtained. Since such light emitting diode has 
little coloring accompanying resin degradation etc., a long period of time and high brightness can 
be made to emit light. The configuration member of the invention in this application is explained 
in full detail below. 

[0017] (Reflective member 201) The reflective member 201 used for the invention in this 
application is for making it reflect in a luminescence observation side side efficiently while being 
formed so that the light emitted from the semi-conductor luminous layer may not be made to 
irradiate die bond resin directly. 

[0018] Such a reflective member can form the dielectric materials of metals and alloys, such as 
In, Cu, Ir, Pd, Rh, W, Mo, Ti, nickel, aluminum, Ag, and Pt, Ti02 and Si02, and BaF2 grade by the 
dielectric multilayers which carried out the laminating. Since especially the reflective member 
using the dielectric materials of aluminum, Ag, Pt, or a Ti02, Si02 and BaF2 grade can be formed 
comparatively easily while it can reflect efficiently the luminescence wavelength emitted from 
the luminous layer of a nitride system compound semiconductor, it is desirable. Such a reflective 
member can be easily formed on a translucency base with vapor growth film techniques, such as 
vacuum deposition and the sputtering method, etc. 

[0019] (Die weld junction material 107, 207, and 307) In the die weld junction material 107 used 
for the invention in this application, it is used in order to paste up the LED chip 103 and a 
substrate 104. Therefore, it is desired for the die weld junction material 107 to have high 
adhesion with a substrate and the LED chip 103. As concrete synthetic resin used for die weld 
junction material, 1 liquid, a 2 liquid type epoxy resin, and 1 liquid and 2 liquid type silicone resin 
are used suitably. 

[0020] Moreover, you may make it flow through an LED chip and a substrate electrically using 
the die weld junction material 107. In this case, it is desirable to make at least one sort chosen 
from silver, gold, aluminum, copper, ITO, Sn02, Zn02, etc. into die weld junction material contain. 
While silver, gold, aluminum, copper, etc. especially give conductivity, heat dissipation nature can 
be raised. 

[0021] Such die weld junction material 107 can carry out spreading etc. easily by using a die 
bonder in order to paste up the LED chip 103 and a substrate 104. 

[0022] (Color conversion members 102 and 202) The fluorescent material 322 which changes a 
part of light [ at least ] from the LED chip 103 contains the color conversion member 102 used 
for the invention in this application. As a base material of the color conversion member 102, 
while making the light from the LED chip 103, and the light from a fluorescent material penetrate 
efficiently, a light-fast good thing is desirable. Furthermore, while working as a color conversion 
member, when making it make it serve a double purpose as mold material etc., a strong thing is 
desirable to external force, moisture, etc. under an external environment. As a concrete 
ingredient of such a base material 321, transparence resin, glass, etc. excellent in the 
weatherability of shape of elastomer, gel silicone resin, amorphous fluororesin, and translucency 
polyimide resin etc. are used suitably. Since the color tone of the light emitted by the amount of 
the color conversion member 102 from light emitting diode etc. changes, the shape of an 
elastomer from a point and gel silicone resin, such as operability, are more desirable. 
[0023] A color conversion member can be directly contacted for the LED chip 103, can also be 
made to be able to cover, and can also be prepared through other synthetic resin etc. in 
between. Moreover, a color pigment, a coloring color, and a dispersing agent may be made to 
contain with a fluorescent material 322. A tint can also be made to adjust by using a color 
pigment and a coloring color. An angle of beam spread can also be increased more by making a 
dispersing agent contain. The guanamine resin which is the barium titanate, the titanium oxide, 
the aluminum oxide, oxidation silicon, etc. and the organic system which are an inorganic system 
as a concrete dispersing agent is used suitably. 

[0024] (Fluorescent material 322) The fluorescent material 322 used for the invention in this 
application is for changing into other luminescence wavelength the light and ultraviolet radiation 



which were emitted from the nitride system compound semiconductor. Therefore, according to 
the luminescence wavelength of the request emitted from the luminescence wavelength which 
emits light from the luminous layer used for the LED chip 103, or light emitting diode, a thing is 
used variously. When the light from the fluorescent material 322 which is excited by the light in 
which the LED chip 103 emitted light especially, and the light from the LED chip 103, and emits 
light has a complementary color relation, white system light can also be made to emit light. 
[0025] Various things, such as oxidization magnesium titanium activated from the zinc sulfide 
cadmium activated as such a fluorescent material 322 with the yttrium aluminum garnet system 
fluorescent material and perylene system derivative which were activated with the cerium, 
copper, and aluminum, or manganese, are mentioned. These fluorescent materials may be used 
by one kind, and two or more kinds may be mixed and they may be used. 

[0026] Since especially the yttrium aluminum garnet system fluorescent material activated with 
the cerium is garnet structure, it can be strong in heat, light, and water, and the peak of an 
excitation spectrum can make it carry out near 450nm. Moreover, a luminescence peak is also 
near 530nm etc. and the broadcloth emission spectrum which lengthens the skirt to 700nm can 
be given. And luminescence wavelength can make it shift to a long wavelength side in 
luminescence wavelength shifting to a short wavelength side in permuting a part of aluminum of a 
presentation by Ga, and permuting a part of Y of a presentation by Gd. Thus, since it can 
consider as various luminescence wavelength continuously by changing a presentation, it is 
desirable especially as a fluorescent material of the invention in this application. 
[0027] In addition, since luminescence wavelength is made to adjust to a long wavelength and 
short wavelength side according to a request, some yttriums can also be made to be able to 
permute by Lu, Sc, and La, and a part of aluminum can also be made to permute by In, B, and Tl. 
Furthermore, minute amount content of Tb or the Cr can be carried out, and absorption 
wavelength can also be made to adjust in addition to a cerium. 

[0028] When the yttrium aluminum garnet system fluorescent material activated with the cerium 
is used, or it touches the LED chip 103, the light emitting diode which has lightfastness sufficient 
efficient also in -two or less -two or more (Ee) =3 W-cm10 W-cm high exposure reinforcement 
as irradiance arranged by approaching can be constituted. 

[0029] (LED chips 103 and 203) In the LED chip 103 used for the invention in this application, 
the semi-conductor light emitting device with comparatively high band energy which can excite 
the various fluorescent materials 322 efficiently is mentioned suitably, as such a semi-conductor 
light emitting device — MOCVD — the nitride system compound semiconductor formed of law 
etc. is used. A nitride system compound semiconductor makes a luminous layer InnAlmGa1-n- 
mN (however, 0<=n, 0<=m, n+m<=1), and makes it have formed. As structure of a semi- 
conductor, the thing of a terrorism configuration is mentioned to the gay structure, hetero 
structure, or double which has MIS junction, PIN junction, a PN junction, etc. Various 
luminescence wavelength can be chosen by whenever [ ingredient or its mixed-crystal ]. [ of a 
semi-conductor layer ] Moreover, it can also consider as the single quantum well structure and 
multiplex quantum well structure where the semi-conductor barrier layer was made to form in 
the thin film which the quantum effectiveness produces. 

[0030] Ingredients, such as sapphire, a spinel, SiC, Si and ZnO, and a gallium nitride system 
single crystal, can be used for the substrate in which a nitride system compound semiconductor 
is made to form. In order to make a crystalline good gallium nitride system semi-conductor form, 
it is desirable to use a sapphire substrate, and in order to correct grid mismatching with a 
sapphire substrate, it is desirable to form a buffer layer. A buffer layer can be made to form by 
alumimium nitride, gallium nitride, etc. which were made to form at low temperature. 
[0031] It can consider as the configuration which carried out the laminating of the 1st contact 
layer formed by N type gallium nitride on the buffer layer, the 1 st cladding layer made to form by 
the N type alumimium nitride gallium, the barrier layer formed by the indium nitride gallium, the 
2nd cladding layer formed by the P type alumimium nitride gallium, and the 2nd contact layer 
formed by P type gallium nitride to order as an example of a light emitting device which has the 
PN junction which used the nitride system compound semiconductor. 

[0032] In addition, a nitride system compound semiconductor shows N type conductivity in the 



condition of not doping an impurity. When making the N type gallium nitride semi-conductor of a 
request, such as raising luminous efficiency, form, it is desirable to introduce Si, germanium, Se, 
Te, C, etc. suitably as an N type dopant. On the other hand, when making a P type gallium nitride 
semi-conductor form, Zn, Mg, Be, calcium, Sr, Ba, etc. which are P type DOPANDO are made to 
dope. Only by doping a p-type dopant, since itis [ P-type-] hard toize a gallium nitride system 
compound semiconductor, it is desirable to make it P-type-ize by annealing after p-type dopant 
installation by heating, the low-speed electron beam irradiation, the plasma exposure, etc. at a 
furnace. 

[0033] The case of the semi-conductor light emitting device using an insulating substrate makes 
the exposure of a P-type semiconductor and an N-type semiconductor form by etching etc., 
respectively, in order to remove some insulating substrates or to take the electrode surface for 
P type and N type from a semi-conductor front-face side. The sputtering method, a vacuum 
deposition method, etc. are used and each electrode of a desired configuration is made to form 
on each semi-conductor layer. Patterning of the electrode prepared in a luminescence side side 
can be carried out, or transparent electrodes, such as a metal thin film metallurgy group oxide, 
can be used for it so that a luminescence field may be surrounded without all covering. Thus, the 
formed light emitting device can also be used as it is, and you may use it as an LED chip divided 
separately. 

[0034] When using as an LED chip divided separately, after carrying out direct full cutting with 
the dicing saw with which the blade which has the edge of a blade made from a diamond rotates 
the formed semi-conductor wafer or cutting the slot of width of face larger than edge-of-a- 
blade width of face deeply (half cutting), a semi-conductor wafer is broken according to external 
force, or the scriber in which the diamond stylus at a tip carries out both-way rectilinear motion 
— a scribe line (circles of longitude) very thin to a semi-conductor wafer — for example, after 
lengthening in a grid pattern, according to external force, a wafer is broken and it cuts in the 
shape of a chip from a semi-conductor wafer. Thus, an LED chip can be made to form. 
[0035] When taking into consideration complementary color relation with fluorescent materials, 
such as resin degradation and a white system, etc. in the light emitting diode of the invention in 
this application, 400nm or more 530nm or less is desirable, and 420nm or more 490nm or less is 
more desirable. In order to raise the effectiveness of an LED chip and a fluorescent material 
more, respectively, 430ntn or more 475nm or less is still more desirable. 

[0036] (Substrate 104) While arranging the LED chip 103, in order to use light effectively, as for 
the substrate 104 used for the invention in this application, what has a quantity reflection factor 
is desirable. Therefore, in order to make it paste up by die weld junction material, according to a 
request, various configurations and ingredients can be used that there should just be sufficient 
magnitude. Specifically, a leadframe, a chip type LED package, etc. which are used for a light 
emitting diode are used suitably. 

[0037] On a substrate 104, one LED chip 103 may be arranged and it can also arrange two or 
more. Moreover, the LED chip which has two or more luminescence wavelength in sakes, such as 
making luminescence wavelength adjust etc., can also be arranged. When arranging the LED chip 
using the nitride system compound semiconductor formed on SiC etc., sufficient electrical 
conductivity is searched for with an adhesive property. Moreover, when connecting the electrode 
of the LED chip 103 to the leadframe which serves as a substrate 104 using a conductive wire, it 
is desirable that connectability with a conductive wire etc. is good. 

[0038] It can be made to specifically form in the aluminum which plated iron, copper, the copper 
containing iron, the copper containing tin, copper gold and silver, etc., iron, and a pan as a 
leadframe, a package, etc. at various configurations using ingredients, such as a ceramic and 
various synthetic resin, as such a substrate. Moreover, a reflective member may be made to 
constitute using some substrates. 

[0039] (Conductive wire) As a conductive wire which is an electrical installation member, what 
has ohmic nature with the electrode of the LED chip 103, mechanical-connections nature, good 
electrical conductivity, and good thermal conductivity is called for. As thermal conductivity, more 
than 0.01 cal/cm2/cm/degree C is desirable, and it is more than 0.5 cal/cm2/cm/degree C more 
preferably. Moreover, in consideration of workability etc., the diameters of the conductive wire 



107 are more than philOmicrometer and less than [ phi45micrometer ] preferably. Specifically, 
the conductive wire using metals and those alloys, such as gold, copper, platinum, and aluminum, 
as such a conductive wire is mentioned. Such a conductive wire can connect an inner lead, a 
mounting lead, etc. to the electrode of each LED chip 103 easily by the wire-bonding device. 
[0040] (Display) When the light emitting diode of the invention in this application is used for an 
LED drop, it can also consider as an LED display equipment only using white system light 
emitting diode. That is, only the light emitting diode of the invention in this application with which 
the white system like drawing 4 or drawing 5 can emit light is arranged in the shape of a matrix 
etc., and the LED drop 501 for black and white can be constituted. An LED drop can be made to 
constitute in this display only as a drive circuit for light emitting diodes in which white 
luminescence is possible. An LED drop is electrically connected to the lighting circuit which is a 
drive circuit. It can consider as the display which can display various images by the output pulse 
from a drive circuit. It is switched with the output signal of the gradation control circuit 503 
which calculates the gradation signal for making predetermined brightness turn on each light 
emitting diode from the data memorized by RAM (Random, Access, Memory)504 and RAM504 
which make the indicative data inputted memorize temporarily as a drive circuit, and the 
gradation control circuit 503, and has the driver 502 which makes light emitting diode turn on. 
The gradation control circuit 503 calculates the lighting time amount of light emitting diode from 
the data memorized by RAM, and outputs a pulse signal. 

[0041] Therefore, the LED display equipment for black and white can carry out [ highly minute ]- 
izing while being able to simplify circuitry naturally unlike the full color drop of RGB. Therefore, it 
can consider as the display which does not have an irregular color accompanying the property of 
the light emitting diode of RGB etc. cheaply. Moreover, compared with the conventional red and 
the LED drop using a green chisel, the stimulus to human being's eyes is suitable for use of long 
duration few. Although the example of the invention in this application is explained hereafter, it 
cannot be overemphasized that the invention in this application is not what is limited only to a 
concrete example. 
[0042] 
[Example] 

(Example 1) The LED chip used the In0.2Ga0.8N semi-conductor whose luminescence peak is 
450nm as a luminous layer, the sapphire substrate top which made the LED chip wash — TMG 
(trimethylgallium) gas, TMI (trimethyl in JUUMU) gas, nitrogen gas, and dopant gas — carrier gas 
— a sink and MOCVD — it was made to form by making a nitride system compound 
semiconductor form by law N type and the semi-conductor of P type conductivity are made to 
form by changing SiH4 and Cp2Mg as dopant gas. The contact layer which is the gallium nitride 
semi-conductor which has N type conductivity as a light emitting device, and the cladding layer 
and contact layer which are the gallium nitride semi-conductor which has P type conductivity 
were made to form. Between the N type contact layer and the P type cladding layer, it is about 
3nm in thickness, and the barrier layer of the non dope InGaN used as single quantum structure 
was formed. (In addition, a gallium nitride semi-conductor is made to form at low temperature on 
a sapphire substrate, and it has considered as the buffer layer.) Moreover, annealing of the P- 
type semiconductor has been carried out above 400 degrees C after membrane formation. 
[0043] After exposing the front face of PN each semi-conductor contact layer on silicon on 
sapphire by etching, each electrode was made to form by sputtering, respectively. Ag was made 
to form in the front face in which the semi-conductor of silicon on sapphire is not formed by the 
sputtering method. In this way, after lengthening a scribe line, external force was made to divide 
the done semi-conductor wafer, and the LED chip was made to form. 

[0044] Die bond was carried out into the tip cup of the copper leadframe which carried out silver 
plating of the LED chip by the die bonding device, using an epoxy resin as die weld junction 
material. Wire bonding was carried out to each electrode of an LED chip, and the mounting lead 
and inner lead in which the cup was prepared by the gold streak, respectively, and the electric 
flow was taken. 

[0045] On the other hand, the fluorescent material carried out coprecipitation of the solution 
which dissolved the rare earth elements of Y, Gd, and Ce in the acid by stoichiometry with oxalic 



acid. This is mixed with the coprecipitation oxide calcinated and obtained and an aluminum oxide, 
and a mixed raw material is obtained. Ammonium fluoride was mixed as flux to this, crucible was 
stuffed, it calcinated at the temperature of 1400-degreeC in air for 3 hours, and the burned 
product was obtained. The ball mill of the burned product was carried out underwater, and it was 
made to form in washing, separation, desiccation, and the last through a screen. 
[0046] The 3(Y0.8Gd0.2) aluminum5012:Ce fluorescent material 75 weight section and the 
elastomer-like silicone resin 100 weight section which were formed were often mixed, and it 
considered as the slurry. 0.2microl impregnation of this slurry was done into the cup on the 
mounting lead with which the LED chip has been arranged. The resin which the fluorescent 
material contained was stiffened in 1 50-degree-C 1 hour after impregnation. In this way, the 
color conversion member which the fluorescent material with a thickness of 120micro contained 
was formed on the LED chip. Then, the translucency epoxy resin was made to form as a mold 
member in order to protect an LED chip and a fluorescent material from external force, moisture, 
dust, etc. further. The mold member inserted the leadframe by which the color conversion 
member was formed into the shuttering of a shell mold, and was made to harden it after mixing 
translucency EPOSHIKI resin in 1 50-degree-C 5 hours. 

[0047] In this way, the chromaticity point of the light emitting diode with which the obtained 
white system can emit light, the color temperature, and the color-rendering-properties 
characteristic were measured. Respectively, a chromaticity point (x= 0.392, y= 0.480), color 
temperature 8070K, and Ra(color-rendering-properties characteristic) =85.7 were shown. 
Moreover, luminescence **** was 9.8 Im/w. It checked that long duration was covered as life 
test also in each trial of temperature of 25 degrees C 20mA energization, and temperature of 25 
degrees C 60mA energization, and a radiant power output could be maintained. 
[0048] (Example 1 of a comparison) Light emitting diode was made to form like an example 1 
except having not prepared a reflective member but having used the base material of a color 
conversion member only as the epoxy resin. In this way, life test is performed like an example 1 
and the formed light emitting diode is shown in drawing 6 with an example 1. 
[0049] (Example 2) The light emitting diode of the invention in this application was used for the 
display which is one of the LED indicators 501 like drawing 4 . On the polycarbonate substrate in 
which the copper pattern was made to form, the light emitting diode 401 which is luminescence 
equipment made to form like an example 1 was arranged in the shape of [ of 16x16 ] a matrix. A 
substrate and light emitting diode 401 soldered using automatic pewter mounting equipment. 
Next, it was made to arrange and fix to the case 404 interior formed with phenol resin. The 
protection-from-light member 405 is made to a case 404 and really have fabricated. You made it 
filled up with a part of a case 404, light emitting diode 401, substrate, and protection-from-light 
member 405 except for the point of light emitting diode 401 by the silicone rubber 406 colored 
black by the pigment. Then, silicone rubber was stiffened in ordinary temperature and 72 hours, 
and the LED drop 501 was made to form. The driving means of CPU equipped with the driver 502 
which it is switched [ driver ] with the output signal of the gradation control circuit 503 which 
calculates the gradation signal for making predetermined brightness turn on light emitting diode 
from the data memorized by RAM504 (Random, Access, Memory) and RAM504 which make the 
indicative data inputted as this LED indicator memorize temporarily, and the gradation control 
circuit 503, and makes light emitting diode turn on was connected electrically, and the LED 
display equipment was constituted. It checked that an LED drop was made to drive and it could 
drive as a monochrome LED display equipment. 
[0050] 

[Effect of the Invention] When it considers as the light emitting diode using the LED chip which 
used the nitride system compound semiconductor which can emit light with high power and high 
energy by considering as the configuration of claim 1 of the invention in this application, and a 
fluorescent material, decline in luminous efficiency can consider as very little light emitting diode 
under the use at the time of quantity brightness for a long time. 

[0051] By considering as the configuration of claim 2 of the invention in this application, decline 
in luminescence **** can consider as very little various light emitting diodes also in high 
brightness and prolonged use simpler, giving an adhesive property. 



[0052] By considering as the configuration of claim 3 of the invention in this application, it can 

consider as the light emitting diode of various configurations. A content, a configuration, etc. of a 

fluorescent material can also be made to adjust various color tones. 

[0053] By considering as the configuration of claim 4 of the invention in this application, 

lightfastness can consider [ more ] as various light emitting diodes with very little decline in 

luminescence **** also in high brightness and prolonged use simple strongly. 

[0054] By considering as the configuration of claim 5 of the invention in this application, it can 

consider as an LED display equipment with few irregular colors with a comparatively cheap and 

high definition LED display equipment or a check-by-looking include angle. 

[0055] 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the typical sectional view of the light emitting diode of the invention in 
this application. 

[Drawing 2] Drawing 2 is the typical sectional view of other light emitting diodes of the invention 
in this application. 

[D rawing 3] D rawing 3 is a typical enlarged drawing for explaining the slight optical closing depth 
in light emitting diode. 

[Dr awing 4] Drawing 4 is the mimetic diagram of an LED display equipment which used the light 
emitting diode of the invention in this application. 

[Drawing 5] Drawing 5 is a block diagram of an LED indicator used for drawing 4 . 

[Drawing 6] Drawing 6 (A) shows life test in temperature of 25 degrees C 20mA energization with 

the light emitting diode of the example 1 of a comparison shown for the example 1 of the 

invention in this application, and the comparison, and drawing 6 (B) is the graph which showed 

life test in temperature of 25 degrees C 60mA energization with the light emitting diode of the 

example 1 of a comparison shown for the example 1 of the invention in this application, and the 

comparison. 

[Description of Notations] 

101 201 ... Reflective member 

102 202 ... Color conversion member 
103, 203, 303 ... LED chip 

104 ... Mounting lead which is a substrate 

105 ... Inner lead 

106 206 ... Mold member 

107, 207, 307 ... Die weld junction material 
204 ... Package 

321 ... Base material of a color conversion member 

322 ... Fluorescent material 



330 ... The coloring section which carried out resin degradation 
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[ Drawing 1] 




[Drawing 3] 
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ca) mwx&xtv-rtyhjtxtt-YVTir m (x=o. 392, y =o. 48 

XtmcjML, UOCVmxmtmi^Wm^ 20 0) , fefit8 0 7 0K, Ra («fettffi») =8 5. 

m%^h^k\c^fM^tc 0 P-^-yW^a 7fc*Lfc. 363fe#*fi9. 8 1 m/wT'feo 

tSiH.iCp.Mgi:, «t)fi5:iiaotN fc. ^KifciLT, ?Bg2 5°C2 0mAl«, ?fig2 

I!*P®ilMtt©^fl*#ritetfa. 3S3t*^-i LT 5°C6 OmAjI«©#f«fc:fcVvtfcJM#IIOfcfrfco 

* h A fc , P3!*«tt*tt5£te# y * A^*ftT?js> [0 0 4 8] (jfcttffl 1 ) SWSMtSrKtti* feSE*»tt 
5* 7 y Kl, M&J&jfcStffc. Ni^ y* ©Stf *i#*S'*ttB©#i LfcWfl-ttllififlJ 1 1 ^Jt 

* MiPl^7y Klfc0Mia¥*fi3nm-e*)!K \cLX%%?J*~ KfcJftiSSfc. r5l"TJM£ft 
]£-*?WJ6 htlhJy K-7* I n G a N©75tt® £^ fd&%V4 *~ K*r**ffil 1 i InlfliK: LT jWMWRSrfi 1 
$ Lfc„ (4*5, -y-7 r -f -t»S±i-tttt?lt-Sft^ y v^*« l i #KH 6 twf. 
■>A^#:S:^$-e-/'<y7 7li:S*T$)5 0 30 [0 0 4 9] (|»J 2) *Sll§W©?8)t^V K£ 
PM¥$fttt, ^IS4 0 0 o C^±f7=^$-frTfc 14©#P< LED**#5 0 lOlotfeST-fX/U 

s 0 ) ^ wijffl tfc 0 hmj 1 1 mm\z Lxm^mm 

[0 0 4 3] xy^y^titit^r'f 7fflfi±©PN ■■e*)5»Jt^*- K4 0 1 -VfcJ&dtStt 

^Jjrf^y^ M©Sffl&Rffl£-B:fc$, fctfy NS«±t, 1 6 X 1 6 ©-7 h y <> 9 

y y^|ci^^lfISr^^'tLffM$*/c„ t7r^7 ^(ciafi^/Co ffl&ilW^- K4 0 1 

SSo^MM^tiVii^ii^^y^y ft/Ny^^gSSrfflVNT^vWttSrffofc. «C7 

$££±•5 AgWHt ^ 5 LTtH*±^ 0 / c ^2» */-/MffflifcJ:oT^$£ftfcfftt4 0 4rtM2fi 

ft^N-fc^^^-r^lV^t, *kWcfc»> Lg^dtfc, jgftgW 4 0 5 li, t»4 0 4i:-M 

#SiJ£*LED^y7°^J&£d±/c 0 ff^dfTfcS, «3t^^- K4 0 1 ©fcSm&Bfc^T 

[0 0 4 4] ^tf> KSWi bT^^^r^Jil^fflV^ 40 tffr4 0 4, Bft^*- K4 0 1 , ««t/MB«- 

TLEDfy7* *VrV V y * Lfc 4 0 5 ®-g RSr t°^V y h <t 9 Lit > y a 

LEDf--7 7°©=g-«S^ *s/7°^l:ttttbfc-v7y h 2B#r H 1"t-yy ="-y =*A£S&fc&-£L E Df/^ 5 0 1 

* y-K^M>-7— • y-Kt^n^eti^T-y^-t- «^fc„ -©leds^s^ A^^tbss^r 

y^Lm^W^ii«:ISofc 0 -*Sr-NFftK:1BliS*5RAM5 0 4 (Rando 

[0 0 4 5] -7j, Y, Gd, C e ©^± m, Access, Memory) Xt/RAM5 0 4i^ 

s*fc 0 ^humLx^bti^mmmt, mtr m^%tc^mm^zmirz>mmmm5o 

ju*=. v j»bm&LXM.%fi?M* y &&<, zti\c77i/9 3 t pgW{fi«P0SS 5 oacfflMfW'f s>f i^SJi 
xi Lt7>Wk7y ; E=^^LtWift, a 50 T«3t^^- KS:^<rS*5 K7^^-5 0 2 t&fi| 



fc 0 )tMp B p^7K*X^-;P5^LT, i5fe^, ft 
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mmmmi%Ltc 0 led£^§&b»&-b:&iile 

[0 0 5 0] 

4 <o ^m^K^^^-x^^m^mtmi^ 
mmmm ucled^ -ft t mm l 
it%%m k t i,itm&\z.& "x t , mmm& 
^(DmrK^x^mmni&rm^x'pti^ 

%?-(*~h'ttZ>^t#XZZo 10 

[0051] *mm<Dn#%2<omi&h??>z.i;£i. 
m^^xh%%m<Di&Tim&x'pfom*<D%% 

^-f^-Kiti 5. 
[0 0 5 2] *K»^Ofjj3ji53<Z)fltfigi:t5-i:tJ: 

[0 0 5 3] «I«lfl»If*il4(75|Mi1-5rttJ; 
9, it)»3fctt^<ffifi!tS»S. ft^lwftffltfc 20 

^x^mmmTimbx'pfom* <»%%$4 * 

[0 0 5 4] 3W»H©»*«BO«j«t-j-4iiH:J: 
•J , H*W3fffi^i**IMB4 L E D**$NH»«Bfl*fc 
±oTfetf60*ftV^LED3t*S11fci-5ri:!jJTft 
5. 

[0 0 5 5] 
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[01] 01(4, *«JM)fe^^-K©«5;W»T 

[02] El 2 II, *««ifl©ft©*ft^;*--K©«5S; 

[03] 03(4, 5S3t^*- Klct5tt53tSDrftS: 

[04] 04(4, *e*M©3S*^^- KSrfflV^L 

[0 5] 05(4, 04£jBV^ft5LED^F#07*n 

[06] 06 (A) (4, *B&W®l&tfemitt«©fc 
ft LfcJtR0fl 1 tf- K t 2 5 °C 2 

0mAiitt-fcCt5##^Sr^L, 06 (B) (4, * 

ii?§M©*MJ i tm<otcm^L±mm i 

^V^— K£©ffl£2 5°C6 0mAa«t*5(i-5#^K 
[^©1M] 

10 1, 2 0 1- • • stt &w 
1 0 2, 2 0 2- • • felMW 
103, 203, 303 - • • LEDf 77* 
1 04 • • ■ y-K 

i o 5 • • • 4 y-r- ■ y — k 
1 0 6, 2 0 6- • • h'Mtt 

1 0 7, 2 0 7, 3 0 7- • • \tfflt 

2 0 4- • • /<ytr-i? 

3 2 1 • • • m&mo&tt 

3 2 2- • • %L%m%. 

3 3 0 ■ • -fltJii^bLfc*feS 
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